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CHAPTER  3. SNOW AND ICE REMOVAL PROCEDURES

21 SNOW CONTROL PROCEDURES Close
cwrdmatmn  should be mamtamed between the snow
control center, alt traffic control facthty,  FSS  or
UNICOM, and atrport management to ensure a
prompt response to snow and IL%  control urgennes
Alternate acress  to the runway by snow and ice
control eqmpment, frtcnon  measurmg  eqmpment, and
alrcraft 1s necessary to keep movement areas
operattonal to the extent practical

a  Control o f  Snow  D r i f t i n g Pre!Jentlng
drlftmg snow from reachmg  operattonal areas will
reduce the clearance effort

(1) Operational Procedures If  powble,
move the snow to the prevadmg downwmd  side of
the runway to reduce dnftmg Plan on the prevatlmg
wmds  and the hkehhood  that they wdl  change wth
frontal passage Another ald to help reduce drtftmg
snow early m the season is to have all vegetauon  ott
the pavement edges mowed as short as pcwble

(2) Snow  Fences Snow fences, if properly
designed and located, can reduce the dnfttng of
wmdblowo  snow Snow fences should not be placed
so that they penetrate any crmcal  surfaces, and they
should be outsIde  of the runway  safety area Studws
wth  snow fences have shown that optunum retenuon
IS  obtamed wth  a fence having 50 percent poros~y,
and the fence should be located upwutd  of the area to
be protected a distance  of at least thuty  tones the
height of the fence Studies by the Umted  States
Department of Agriculture,  Formt Service mded  m
the development of the ‘Wyommg”  snow fence whxh
has proven very effectwe It has horuontal  slats wth
50 percent poros~y,  a gap of 12-18 Inches  (3046  cm)
at the bottom, an angle of 15 degrees toward the
leeward side, and 1s set perpendicular  to the
prevadmg wtnd A 1Zfoot  (37 m) height was
generally most effectwe  m then  studzs, though a
shorter he@ can be used and 1s usually necessary
on anports

(3) Snow  Tmnches An expedient mvolves
cuttmg  a trench m the snow which  has been cleared
off the edges of the runway to act as a trap (see
figure 3-l) Care must be taken m dlggmg  the
trenches to ensure that the surface of the safety area
IS not damaged (I e, ruts, humps, or bumps are
created) MultIpIe  trenches spaced about 10 feet
(3 m) apart can store more snow The closest to the
runway that a trench should be excavated is 50 feet
(15 m)

b Snaw  Removal PrincIplea me condmons
at mdwidual airports vary wdeiy  and may requtre
spectal  removal methods or techmques,  there ts
general crttena that should be followed as closely as
powble In general, mrport users should be promptly
nottied, and a NOTAM  should b=e  issued
Immedtately,  advlsmg  of unusual axport  wndltlons

(1) Start snow and xe  control operations
on prtortty  1 areas as defined m paragraph 16,
begmnmg wth  t h e  primary mstrument runway  o r
actrve  runway, as soon as snow or tiozen  precipuat~on
begins to fall Sweepers, if avatlable,  should be used
to keep the Oenter  bare As soon as snow has
accumulated to a depth that cannot effictentiy  be
handled by the sweepers, displacement plows and
rotary plows should be dispatched to remove the
wmdrows If the pavement 1s warm enough for snow
to compact and bond or if freezmg  ram 1s forecast,
antl-Icing  chetmcals  should be apphed prior to the
stan  of prenpitatlon  or as soon after us start as
possible When snow has melted or begms to
accumulate, or any tee that has formed has been
dlsbonded from the pavement by the chemxal,
sweepers should remove Uris realdue

(2) The sevewy  of a snowstorm wll
determme  the extent of the area to be cleared
lmtmlly The obJectwe  should be to clear the entire
prtonty 1 area, but should snowfall be too heavy  to
aaomphsh  tlus,  operations should be reduced to
keeping the center of the pnonty  1 runway and 1t.s
taxways open If the full wdth  of the runway cannot
be cleared, this sltuatlon  should be reported In a
NOTAM  gwmg  detads of the cleared wdth  to allow
each operator to judge  the sutabdHy  of conductmg
operattons  smcz  aucrafl reqmrements differ If this
wdth will not meet nmumum operattonal
requtrements, operations  should be reduced further or
curtailed, and efforts should be concentrated on
satisfying  those requrements

(3) Clearance of snow from the runway 1s
accomphshed  most effectwely  by operatmg a plow
team 10 echelon, figures 3-2 and 3-3, usmg  a number
of dtsplacetnent plows to move the snow with a
tmmmum  of rehandhng mto a wmdrow  whxh can
then be cast beyond the edge hghts  by a rotary plow
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be di.t&bed  when  plwing  ‘no"
trench Rep1ovinqm.w  be required
to sustain trench  effecriv~rs.

TIE  number of &placement  plow to be used should
be bssed on the volume of snow handled and the
capacity of the rotary  plow Bladea should not be
dropped onto the pavement unul the equipment  is in
mooon  in order to avoid damage to pavement and
equpment. A safe distance  should be malntafned
beoueen vehxle3  operatmg  in a  team t o  awxd
acctdenu, reaultmg  from loss of wsibility If vtsfbtlity
suddenly drops to ttear zero wtule  plowing operatmns
are tn progress, equipment should slop imtnedrately
and radio  Its position to the supetvwx or snow desk.
No further movement should be altempted until
wslbMy  tmproves.

(4) If no wmd  ~6  blowq,  snow can be
ckared  to either side of the rumvay Sekction  of
castmg  direction can then be. based oa storage
cqaaty  of the tield adjaoent  to the runway, wsibihty
oxwderatlons, avoldana  of structures, NAVAID’s  or
other dexes,  and Least  effort clearance Ifawttdis
blown&  however, free choice of clearance dufzttott
may not be possible because -merit of snow into
the mod wll result In  considerable  drtftmg  back onto
the cleared areas and wll reduce the operator’s
vtstbihty lo the case of a cxas wind, &war&e  is
best accomphshed  by  plowing and castmg  with the
wind, figure 3-4,  regardless of the. sltuatton on the
stde of the runway where the sttow  will be depcatted
(except make sure clearances are m tolerance wth
figures 3-S.  3+ snd 3&b)

( 5 )  Eqmpment  -mew  m u s t  h e
carefully timed and coo-ted  to ensure an orderly
turnaround and safe reentry at the start of the return
pass. Close hatson most be mahttalned  between the
control tower, snow wntml  center,  and supervisory
personnel The control tower should be LO contact
vmh  the snow control monitoring network whenever
equpmettt b operating on movement  areas

( 6 ) The hetght of a snowbank on an area
adjacent to a run-y, unway, or apron should lx
reduced to prwde  wmg overhang clearance and
predude  operational problems caused by mgestron of
ICC  into turbine ettgmea or propellers stnkmg  the
banks prior  to the area belng reopened to aircmh
opatmm  Figure  3-5 show the desired maxtmum
snow height pmEle which generally should be
obtaIned. TM pm6le should be checked for the
most demandmg  airplane  used at the aupon to
ensure that props, wing tips, etc, do not touch the
snow with a wheel at the edge of the full-strength
pavement. When amditlons  pemut,  the profile heqht
should he reduced to fadlitate future removal
operauolrs  and to reduce the posstb~hty of snow
lngdkm  mto  je t  engtnea Ftgurep 3-6a  and 3-6b
provtdes a graphic  presentation of the gbde slope
(ground plane) area to be kept clear Snowbanks
should not be. allowed between thin area and the
m-=Y
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Figure 3-3 Possible Team Configuration vith Parralla  or Calm wind. Rotary Plow Can
be  Uasd Outside of Edge Lighta if Suitable Paved Shoulder is Available. 0
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NOTE Snowbank heights  as shown 1n flqure  3-6a
and 3-6b  must also be met.
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(I) Movement areas where slrcraft Will
clpmte  at blgb  speeds  such  as iumoffs should  recewe
tie same mow and  1.x cc&o1 attenhm as  runways
Areas of low speed opemtmn such  8s taxways  and
ramps c a n  also  be  cntxal  under  some umdlhws
Duectmnal con&o1  a n d  bmkmg  actmu  s h o u l d  b e
mamtamed  under all condrtmns

(8)  Aqmts  wth  p m t  mdltary  opemtmns
may have  amstmg  bamcn-s  located near  tbe end of tbe
ache  runway  or the begmnmg  of the ov-  area
Great care should be  taken m clearmg  snow from  tbe
bamm Bamm  located on the runway should  be
deachvated  and  pendants removed prior to snow
removal operabons Snow should be removed to tbe
distance  reqmd  for effectwe nmout of tbe arrestmg

system snow removal mvolvmg  mstlng  bamers
should be coordmated  wtb  the  mdltary  tenant prior to
the sncw  moval  seas00

(9) The faces  of all s,gns  and all lights  should
be  kept clear of snow and m good rep&w  at all tunes
F’nonty  should be gwen to l&s  and s,gns  associated
with bold hoes  aad  lL.S cnbcal  areas Trme and  effort
m cleamg mow fmm  a r o u n d  t h e  bghts  m a y  be
mmmuzed  by plowmg as  close as powble  to them It
IS also  reammended  t h a t  t h e  r e m - g  s n o w  b e
blowo away usmg a tick-mounted  anblast  omt,  the
aublti  firm a broom, or by spmymg  wib  a lqmd
dacmg  cbem~cal As a last resorf baod  sbovelmg may

t=necssary

(IO)Centerhne and touchdown zone  (TDZ)
hgbts  mset  m the pavement tend to form “&os”  of rce
or  compacted snow  sumxmdmg  them Heat from  the
lamps wdl melt even cold dry mow which ~111 refreeze
and adhere to the  pavement and then accumulate
around the hgbts Ooe  method  of control or removal LS
descnbed  m paragraph  24 To prevent damage to these
b&s,  usa  rubtar  or plashc  cuttmg edges of  shoes  and
casters on plow moldboards and tbe bunt of rotary
plW/s

(11) stilated  pavement marklugs  are uselill 111
redocmg  ,ce  buddup

22 SNOW DISPOSAL. Some means of dqosmg  of
mow most be pmwded  when  !hete  IS msufliclent space
fO1  storage  dJX”lt  to deared  UeaE %IS Wdl  Cntd

loadmg bucks and  bauimg  to a dqosal  ate,  pushmg
the mow mto meltmg pas slted  near tbe areas  bemg
cleared, or portable mcltmg  pits  set  up  over catch
basms Although meltmg pm ehmmate long hauls and
may reduuce  truck  mfiic  10 the ramp area, an  economic
aoalysls  should be made to deterrome  the beoefit of

AC 150/5200-30A  CHG 3

amstmtmg  and operatmg  them Calculation of tbe
tbsrmal energy  lFApmd  I.9  based  clp the beat  of fusion
of ICC,  144 Btib  (335 kJ/‘kg)  and the specUic  beat  of
m, 0 5 Bwlb  (2 1 kJlkg) Submerged combwoo
burners  have hew developed and are commenxnlly
avmlable AtyplcallOxSx8ft(3x24x24m)
deep mel’aog  pit contammg  two burners  can  melt 120
ton.5 of mow per hour  (30 kg/s)  consummg  60 gal
(227 lams) of No 2 foe1  od  per  burner

2 3  hmxANIcAL MEMODS FOR
CONlXOLLlNG ICE Ice  near the  6eezmg  pomt 1s
soft and  may be scraped  off the  pavement Cold, hard
vx bonds  much more tmacmusly  and IS  ticok  to
remove by me&meal  means Saapmg  LS not very
effectwe, and attempts to hft the  ice  from  tbe pavement
by pene!intmn  wtb a wedge parallel to the pavemeot,
have only been pnrtmlly successful Cuttmg edges
attached to plow moldboards cao  be operated m contact
wih  the pavement m the attempt to remove we A t
plowmg  speeds  above about 10 mph (16 km&r),  6ont-
mounted plows tend to bounce  and leave ice  w the
pavement Slower speeds, heavier  plows, or plows
wbh  can be downloaded cm reduce tbls “poqxnsmg”
or tamcmg Apphcatmn of downward force also helps
to penetrate and scrape  the ice Although dowo
pressure  can be apphed  by hydratic  cylmders on fnmt-
mounted  plows, underbody blades can apply greater
pressure w&out  redocmg  stcermg control All blades
or cuttmg edges or tile moldboards to WbKb  they are
attached should have !np mechamsms  to release tie
blade upon  stnkmg  an  obstacle m order to prevent
damage to the blade, truck, pavement mwt,  or
pavement Carbon steel cuttmg edges nm  m contact
wtb  the  pavement wear rapIdly and rcquue frequent
replacement Tungsten carbide  cuthng  edges are
extremely tough  and cm last for thousands  of mdcs
They are brittle, however, and cao  chp  upon sirdung
metal or  other very bard ~JShOtB Serrated cuttmg
edges  whcb  cut  grooves m bard ICC  are samebmea
used  and  wdl faahtate  retentmn  of cbemlcals  and
abmswes wblch magbt  otberwse b e  b l o w n  off
Centcrhne  or flush  l&s should not be plowed wrth
metal cuttmg edges contactmg the pavement, robber  or
polymer cutting edges wffl help prevent damage to tbe
llghtp sti  or very  soft Ice  can  also be removed
effechvely  by rubber cutting  e&es  whcb squeegee  the
pavement

24 AN=l-I-ICING VS DEICING The most dticult
task m wmter mamtemmce  occurs when snow or ice
bond to ihe  pavement Thus  tbe pwmy effort sbwld
be dmcted  at  bond prevention Though  dry snow  wll
not redly  form a shong  bond even under heavy and
frequent wbecl  passes, wet snow and ICC  wll  develop
such  a strong bond that  mecbamcal removal IS &her

25
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dlfhdt,  slow, or damagmg  to the pavement Ice
removal  after formanon  IS  calkd  demmg,  preventmg
tie bond fium  formmg  IS  calkd  wtklcmg or bond
pvent~on  AntI-lcmg,  wbcb  IS rccommendcd  over
dercmg  wbcoevw  posslb1.z.  I S mPm=j  b y
wncenhatmg  ather  thermal or chemical  energy at the
pavement slnface Eaecaue  of me high  cost  of
mstallmg  pavement heatmg  systems and the large
amounts  of energy  reqwed  to meantam  the surface
above fmemg  prior to the onset of preclpltatloo,  antI-
Icmg/delcmg  mth a p p r o v e d  aus?de  chemicals  IS
gmrally  more exmomtcal chemical applmnw  1s m
sltber  sobd  (mchdes pre-wetted)  or bqmd  f o r m
Chemds  m bqmd  form are mea  effectwe  for
umform  aoh-lcmg  trsabnent  o f  pavemeots All
dacmg/aotl- mmg chemicals  should be  apphed  based
on pavement temperahue  rather  than  am  tmpmaturc
(see  AC 150/5220-13A,  Runway  Surface Conmtlon
Sensor-Spcaficahcm  Gmde)

a Dekbtgchemlcpls Dolcmg  chemwals
&add  be appbed  on lee l/l6 mch  (15 mm) or less  m
thckness Thckcr  layers  of ,ce  requue  ao extended
period  of bme to obtam  xe-free pavement However,
solar  radmtlm hm even  a cloudy sky eobmlw
meltmg  actmu  to such an extent  that ehmmatlcm  of Ice
thckness  greater  than l/l6 mch (1 5 mm) are possible

b Anti-idng  Chunk&. The recommended
chemnl  form for ant+lcmg  1s hqmd,  &bough sohd
chemnls  cao also  be  effectwe  m tha  appl~catmo A
dry  sohd  chemical  has the dwlvantages  that If  apphed
to a cold dry surface It may not adhere  and therefore,
may be wmdblowm  or scattaed by amrat  movements
However, catam  pbys~cal  pmpeaes  of a sobd,  such as
m bul)r  deoslty.  ~clc shape,  etc , may reduce  these
tendencies Regardless, wettmg  a dry aoh-lcmg
chamcal,  ather  dormg  d~stnbonon  or before or after
lodmg  Into t h e  apphcatml veblck, onproves  the
abibty  to achieve  muform  durtnbutmn  and lmpmvcd
dlMSlWl

25 CHEMICALS Any wati-soluble  sutsmnce  wffl
lower the tkezmg  pomt of water and thus  promote the
meltmg of ice Tbeoretully,  the lower the molecular

I l/30/98

waght and the more mdwldual  parbcks (mm)  the
sobamced 158ssoctutc3 mto, the more eIikctwe  the
pximt  1s as an ,ce  control chumcal, assuming  its
solob@  shll remams  high a t  t h e  fiwzmg
temperature For the purpose of shared mformtion,
anport  operators  should  adwse  t h e  atrImes  before
mtroducmg  a new chemxal on the auxde

&  Approve  Air&k  Cbmdmk  l%e  F M
elther estabhshes  approval specdicahcms  or,  upon
recO~On, referencas  t h e speclficahon3  o f
professmoal  assocmtmm  such as the Socmty of
Automoave  Fngmecrs  (ME) t h r o u g h  Acrospacc
Matonal  Spccticahws @MS)  and  tie Umted  States
mdltary  (ML-SPEC)  The approved aus~de  cbamcals
f o r  nca-axraft  appbcatlons  are flmd  nod sobd
products meetmg  .a generic  SAE s~+~~6catmn  or htIL
spec~ficatm These .qxdicatlons  reqmre  veodors  to
prowde  the anport operator wtb  a matonal  safety data
sheet  (MSDS)  and cerhkatlon  that t h e  c4lemlcal
cmforms  to tie appbcabk specticabcm With the
maeased accountabdlty  placal  0~  auport  operators to
manage  delcmg/antwmg  chemxal runoff,  they shouid
request vendon to pmwde  cutam envm~omcotal  data
These data CmlslSt  of pollutants !&at  the EnvIroomentnl
Protectloo  Agency and the State merit of Natural
Resomws  reqmre  of the auport  operator  m tberr
&charge reportmg  Typxal mformahoo  mclodes
percent product  bm&mdabdrty,  bmcbemnxl  oxygen 0
demand (BODS),  chemxal  oxygen  demand (COD),
pH, presence of tow  or bamrdws componen&  d any,
and remammg  mert  elements after appbcat~on
Related to the env~ronmcnt,  MSDSs  pmnde mensums
on how to secure  large product spdls  and a 24-hour
toll-free cm~geocy  phone number  Whde  these flmd
and sohd  spcc16cabons  cover techmeal  rcqmrementn
for delcmg/anti-lcmg  compounds,  they do not address
the cmnpahbdrty  ISSX  of combmmg  products durmg
OptloOS Auport opsrators  s h o u l d  quay
manufacturers  about  the safe and proper use of
cnncm-mntly  applymg  multrple dacersJa.nb-eers The
FAA-approved mrs~de  chwmal  specticahons  are as
foUows
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&&&zation  R a t e  o f  U r e a  (lb/f?)  Ikrr/m*L

I c e  thlclamsa
(in)  [cm1

Tem~.  (F)I  1  i n  decrees
3 0 ’  [ - 1  l”] 25 [ - 3  9’1 2 0 ’  [ - 6  7’1

l e s s  t h a n  l/32  ( 081 016 [ 0781 023 [0 111 060 [0 291

l/32  [  081 u p  t o  b u t
n o t  i n c l u d i n g  l/8 [ 321 030 [O  151 060 [0 291 125 [0 611

l/8-1/4  [ 32-  641 125 [ 0  611 175 [0 861 275 [l 341

temperature value The decreastng  melhng  rate 1s a
result of urea’s eutecttc temperature, deBned tn
paragraph 2f,  which Is  apprommately 113°F (-115°C)
However, the presence of solar radtation  assrsts  urea
m the melting actton  Pavement surface temperature
and me thtckness  determme  the urea apphcatton rate

( 2 )  Glycul-base  pluldr  T h e  a p p r o v e d
specifications are SAE AMS 1426B, Flntd,
Dem&4ntwzmg  - Runways and Taxways,  and
MILD-83411A,  Detcer/Anti-icer  Flutd (for Runways
and Taxtways) Composttion  of proprietary soluttons
meetmg t h e s e  spectficatrons  v a n e s  w i t h  t h e
manufacturer, though the glycol-base  content is
approxrmately SO percent. Applxatron  rat=  range
f r o m  l - 2  gal/loo0  fts f o r  demmg  a n d  f r o m
0 2-O 5 gaJ/lCO3  ftz for anti-tnng While the above
spccnicatrons  only requne  a eutectx  temperature of
-KPF (-23°C) or less, proprietary  products are
awlable  wtth  eutecttc temperatures as low as -75°F
(-59°C) Ethylene glycol has a eutecttc temperature
of apprommately -58°F (-WC) for an aqueous
solutton  of 58-78  weight percent of ethylene glyml
and a freezmg  pomt of apprommately 8 6°F (-13°C)
for the pure flmd  Propylene glycol has a eutectx
temperature of apprommately -75°F (-59°C)  for an
aqueous solutton  of 60 wetght  percent of propylene
glycol Propylene glycol m us pure form does not
have a fretzmg pomt per se but sets  to glass below
-60°F  (-51°C) The followmg  are two vanettes  of
glycol-based flmds wnh  then  correspondutg  chemmal
formula ethylene glycol (CHs)(OH)(CH,)(OI-I)  and
propylene  &ml  PbWWCWOWPb~

(3) Calcium  Magnesium Acetate (CM.4)
and Magnesium  Calclum Acetate (MCA) Appendix  4
contams  the approved “mtenm specrtlcatron”  for these
products Currently, the SAE 1s in the process of
wrttmg  a genertc solid spectficatton  which may replace
t h e  spectBcatron  m appendrx 4 Both products
function only as pavement surface deicers/anti-iaer
Proprietary products are avatlable  havmg  eutecttc
temperatures lower than that spec&d  for ethylene
glycol Product apphcatton  rates are provided by
manufacturers

b Landside  Chemicals The most effectwe
landstde chemtcals  used for deicmg!anu-mng, based
on both cost and freezmg  point depresston,  are from
the chloride famrly,  e g , sodium chlortde (rock salt),
calcmm  chloride, and hthmm chlortde Unfortunately,
these chemtcals  are known to be corrosive to aucraft
and. therefore. are DrOhtbtted  from use on atrcrah
onerational  areas However, some chemrcals  that are
classiEed  as salts, such as CMA, sodmm  for-mate, and
potasstum  acetate, are approved for atrstde  use
because they are able to comply wtth  the SAE
spcclilcation for noncorrowe  chemxals It should be
noted that when any corrowe  chemtcal  rs  used,
precauttons should be taken to ensure that vehtclcs  do
not track these products onto the operational areas

26 FNVIRONMENTAL ASPECTS OF DEICING
CIIEMICAIS  All freezmg  pomt depressants may
cause scahng  of portland  cement concrete (PCC)  by
physical  action related lo the chemtcal  concentratron
gradrent in the pavement Deletertous  effects  on PCC
can be reduced by ensurmg  sufficrent  cover over
remforctng  steel (mmtmum  of 2 tnchcs  (5 cm)), usmg
arrentrammg  addtttvea,  and avotdmg  apphcattons of
chemrcals  for a year after placement Concrete
meetmg the compresswe  strength outhned  in ASTM
C 672 or concrete recetvmg  a prior apphcatron  of
commercial concrete sealer, such as borled hnsced  011,
wtll  perform very well when subIected  to chemxal
deicers  No surface degradatton of asphalt concrete
has been observed due to dexmg  chemrcals  Both
demmg  chemrcals  commonly used on anlields,  urea
and ethylene glycol, raptdly buxlegrade rn t h e
envtromnent although btologxal  oxygen demand 1s
htgh  Low temperatures and dtlutton from heavy
runoff dunng per&s  of use tend to mrntmrze  this
Urea decomposes to ammoma whrch  may lx qurckly
dtssipated

27 RUNWAY PRKI’ION  IMPROVEMRNT  Srnce
snow and me degrade the coefliaent  of frtctton
behveen rubber tires and pavement and could pose
an unsafe condttton for atrcraft,  it IS  important to
clear to bare pavement whenever possible There are
sttuatrons where complete removal IS  dtfBcult  or
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lmposstble to achteve  mthm  a reqwred span of tune
At temperatures approachmg the eutecttc temperature
of a dexmg  chemtcal, for tnstance,  It  may requtre an
hour or mope  for the chenucal to go mto solutton
and melt the tee There are two  techmques for
modujmg  the fncttonal meffi~ent  of a pavement
covered wtth  ice  or compacted snow one by bulldmg
III a texture on the surface. and the other by surface
treatment of the tee or snow It should be
emphasized, however, that an abrastve  IS  not a detcmg
chenucal and wll  not remove ice  or compacted
snow-m fact, heavy applxatlona  of abraswss  can
msulate the tee and prolong tts presence

a Pavement Surface Mwhficatlon Surface
texture and surface treatment mod&xtlons  wll  not
mdtvldually  mcxase  the coefliaent  of frlctlon of tee
formed on the surface, but wmbmed  they wll
enhance the response of chemical  treatment

(1) Pavement Crowlug  Grooves cut tnto
the pavement wtll  trap delcmg  chemtcal, reduce loss,
and prolong 11s  actlon Grooves a l s o  assst  m
drammg melt water and avoldtng tts refreevng There
LS  emptncal ewdence  that grooves and porous frlctlon
courses mod@ the thermal chxactensws  of a
pavement surface, probably by reducmg  the radtant
heat loss and delay the formatton of tee There do not
appear to be any  negattve effects from  grooved
pavements

(2) Porous FrlctIon  Course  (PFC)  PFC
has generally the same benefits as groovmg  Open
graded asphalt concrete 1s less effectwe  m lmprovmg
coefticiaent  of fnctlon under tctng  cnndttlons because
the open spaces ~11  till anth compacted snow, and to
a lesser extent wtth  xe  m the case of freezmg  ram.
Most mamtenance personnel have found that chenucal
treatment rata  must be mcreased  on thfi  type of
pavement compared to dense graded asphalt concrete
because of dramage of the chemical  The dramage
charactertstlcs  also change as abrasws  accumulate III
the votds  and plug them.

b Surface Treatment. ?lus  1s the approach
taken to raptdly tncrease  the frtct~onal  coeffiwent  of
an tee surface Two methods are awlable
apphcatton of coarse granular material  (abrasws)  and
scartfytng  the tee surface wth  a serrated blade A
frlctlon value measured below 27 (MU equwalent), as
dtscussed  m paragraph 13, mdlcates that surface
treatment should be tmtlated

(1) Abrasives Granular material  prowdes
a roughened surface on ice and, thereby, unproves
aircraft dtrecuonal control and btakmg performance
Use of abraawes  should be controlled carefully on
turbojet movement areas to reduce engme eroston.  If
the granules do not embed or adhere to the tee,  not
only are they hkeIy  to be mgested  in engmcs  but they
can be blown away by wind  or scattered by trat33c
acuon and serve no useful function This 1s
pz%tmlarIy  the case when ice.  or compacted snow IS
at temperatures below about 2WF  (-6 7” C) smce  no
water film extsIs  on the surface to act as an adhwve
There are three approaches to reducmg  law of
abmstves  ( a )  t h e y  can  b e  h e a t e d  t o  enhanoe
embeddmg  mto the cold surface, (b)  the granules cBn
be coated wth  a noncorroswe  detcmg  chemtcal tn the
stockpde  or m the dlstriiutmg  truck hopper, or (c)
water or diluted detnng  chemtcal can be sprayed on
the granules or the pavement at the tune of
spreadtug If  stockptles  are kept m a heated
enclosure and spread promptly after truck loadmg,
suffifinent  heat may remam for embeddmg wthout  the
twesstty for any further treatment. One method of
settmg  the sand, though dtfEcult to Implement, is to
apply heat after the sand has been spread by usmg
weed  burners  o r  o t h e r  o p e n  f l a m e  sources
Mamtenance personnel should make a teat on an
unused pavement covered wth  tee or compacted snow
to determme d bondmg ts  adequate to prevent loss
W h e n  t h e  shppety condthon gtvmg  rise  t o  t h e
rcqulrement  f o r  abraswes  h a s  passed,  t r e a t e d
pavements should be swept to remove the restdue  and
prevent engute damage Abrastves  should be used
when the fnctton measurement ts below 27 (MU
equwalent) Other factors to coustder when dectdmg
to apply abraswes  are pavement and w temperature
and frequency of operattons

(2) Ice Scarifying Dlrecttonal  control of
vehtcles  on an tee or compacted snow surface can be
Improved  dramattcally  by cutting longttudmal grooves
m the tee However, no unprovement  m brakmg
effecuvencss  results from groovmg,  so this approach
IS  only an expedient to be employed when very low
temperatures prevent raptd chemtcal actton  or
mechamcal  removal The grooves trap abrasws  or
chemtcals  and hence. contribute to unprowng the
surface frtctton  characterlsttcs  or m&tug  actton
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turhqet  movement areas  to mtuce  engme  eroston  Ifthe
granules do not embed or adhere  to the K-Z,  not only are
they hkely to  be mgated  m engum but they cao  be
blown away by wmd  or  scattered by tratfic  achon  wd
serve  no usefill tilnctloIl. TINS I.5 parhcularly  the case
whm Ice  or  CQmpaded  snow  Ls at telnperatures  below
about 20’ F (-7’  C) smce no water 6lm  eus&  on  the
slufmx  to  a c t  a.9 an  adhesive  T h e r e  are t h r e e
approaches to  reducmg  loss  of sand (a) they cau  be
heated to enhance emheddmg  mto  the cold surface, (b)
the granules can be costed wttb  80 approved  dacmg
chcm~cal  m tie stockpde  or  m  t h e  &buhng  tick
hoppei-,  m-(c) dilute  delcmg  Chemld  can lx splayed  on
the granules or  the pavement at the rime  of spreadmg If
stockpiles  are kept m a heated enclosure and spread
promptly after truck l&g,  sufficient  heat may remen
for embeddmg  without  the necessity  for any  further
beatment One method of settug the sand, though
difficult to  unplement,  IS  to apply heat after the sand
has been spread by usmg weed burners  or  other  open
flame sources Mmtenmce  persame  should make a
t e s t  o n  an  unused  pavement Mvered with Ice  or
compacted mow to determme  d  bondmg  1s adequate to
prevent loss When me sbppxy  cwdmoo  gnmg rise  to
the requtrement for sand has passed, treated pavements
should be  swept to remove the  residue  to prevent engme
damage  Sand should be used  when the 61ctton
measurement, 84 discussed  m pamgraph  13, IS  below 27
(MU equmlent)  Other factors to conader  when
decvhg  t o  a p p l y  s a n d  are  p a v e m e n t  a n d  an
tem~twe.s  and frequency  of opemhons

(2) I- searlfylng Drectmnal  control of
vehxles  cm  an  ICC  or  compacted sww  surface can be
reproved dmmat~cally by cuttmg lon@udmal  grooves
10 t h e  Ice H o w e v e r ,  no  improvement  UI  bralang
effecbvmess results tiom  groovmg,  so  Uus  approach IS
c& an  expedient to be employed when very low
t e m p e r a t u r e s  p r e v e n t  rapId  chemical actmn  o r
mechamcal r e m o v a l  The  g r o o v e s  trap  s a n d  or
chemds  a n d  hmce  contribute  t o  lmprovmg  t h e
surface 61cbon chuactenstlcs  and meltmg  actmn

28 SAND

a Matedds.  All sands do not perform the same
Studm have shown, however, tint  vutwdly  any sand
WI11  be adequate to  Improve tmchon on a nmway If used
111  sufficient  quaIltlhes In gened,  the greater the
qumty  of sand apphed,  the greater  the mcrease  m
hadmn  Fme sands show superior  performance on
warmer rce  (Z  20°F (-7”C)), wh& coarser sands show
mpenor  performance on  colder  ice  (<15OF  (-9OC))
(For the purposes  of dus  AC, sand retamcd on a #30
SEW IS consxlered *-,” and sand pasang a #30

SEW  IS  cmmdemd  “‘fine”) The type  and  quaatrty  of
sand  us&, therefore, should be bawd  on  local needs,
ava*l&~hty  a n d  price, a n d  required  apphcatmn rate
based on  expenenee Wh&  some sands may be mwe
cxpenslve, a lower requlmd  apphcatmn rate may make
such a sand the most eumom~cal  choxe  for a parhcular
rurport.  Tenant  aulms  should be consulted about the
matenal  used  on the runways

(1 )  StMdard.  The  foflowing  is the  mirllmum
acceptable stand&  for sand Fnctmn  lmprcwmg
matemls  apphed  to anport movement su&ces shall
consist  of washed granular mmaal  sand part&a  tiee
of stones, clay, debris, slag, and chkmde salts  and other
com,ve  s&stances  T h e  pH  o f  the  w a t e r  snhitmn
contamng  the material shall be  approximately  neutral
(PH 7) Matenal  shall meet the  following  grad&on
usmg U S A S t a n d a r d  Slews  conformmg  to
ASTM E 11-81

SEW  Desrgnahon 1 percent  by We@  Fxssmg
I

I
8 I 100

80 O-2 I

(2) -h FOI 0ptlmUm
perfcmaoce  on both warmer and colder ,ce,  a gradahon
that balances fine and coarse parhcles 1s  dexeable For
ths  reason,  the mclus~w of an  addmona  sxve beyond
that  requucd by the  FAA mmrmum standard  IS
recommended, remltmg  III  the  followmg  gradanon

sdeve  Deslgna!mn 1 Percent by We@  Pasang
I

8 100
30 20-50
80 O-2

b Appucath.  Hard SI~ICJI  s and  provides  the
greattst  mmase  m trachw  and remam~ effechve  the
longest when compared to softer  matenals  because  of rts
msstmce  t o  fraclmng  H o w e v e r ,  It IS also  v e r y
abrwve  and,  therefore, more potenhally  damagmg  to
am-a.ft  engums  Limestone IS softer and may be used
where avrulable  d abias~on  needs to be reduced T&J
have shown that appbcatton  rates  of 0 02-O 1 lb&
(0 1-O 5 kg/m’)  of sand ~111 substabally  mcreax  the
r u n w a y  fnctlon coefliclmt.  T h e  greater  amount  Is
reqwed  at temperablres  appmachmg  32°F (O”C),  the
amount decreamg  as  tie temperature drops Fractured
particles provtde  s o m e  a d v a n t a g e  III  hncnon
cnbaucement  but not enough to ~ustlfy  much of a
mffmmce  m cost.
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c CltemhUy  or Heat-treated Sand Granular
parhclm  may be treated  wnb  approved chemicals  or
heated to make them  adberc  to ICC,  thereby preventmg
loss of matenal  At tempemti  above  15°F (-9°C). a
solutlw of arrslde  urea  may be used,  below thu
tanpcrature,  glycol  or potasslllm  acetate  WIU be mm-e
effcchve  Appfoxlmately  8-10 gallons (30-40  lzters)  of
tlud  chcm~cal  are rcqued  to coat one ton of sand The
most effectwe  method  of applymg  the cbcmrcal~5  to
spray  It w gnlnu!es  as they drop  onto the spmner

mecharurm  of a material  spreader smce  wetbng  IS more
thorough  than  pamtlg  the ChemlcalS  onto the @s&p1le 0
or the hopper load Below 0°F (-18”(Z),  h&cd sand can
be mm  effective  because  of more rapId  adhesmn  of the
granules  to ICC If the declslon  IS  made  to use  beated
sand, a coarser  mmture  should  be used,  as fine ~=%~les
cool  too iapldly  on dqxnal  tcfcre  hmmg  tbe ,ce
Sands heated to 80°F  (27T)  or lugher adhere well  to
ICC

3 0
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APPENDIX 1 - EXAMPLES OF SNOW NOTAMS

Tbeee  emmples  flhtstmte  snow NOTAhi  mformatton  rehung to condmons  edstfng on movement area8  dmmg
perk& of snow and ice and achons  taken to metntein operattonel  capability See AC 150/52GJ-28,  Nottces to
Airmen (NOTAMS)  for Aqort  Operators, for greater detail

Contractions: Ueaning:

BRAF
BRAG

BRAP
CIIM
CLSD
FRZN
IR

ET
ISR
MAEW
Mu
OBSC
OVR
PSR
SIR
PTCHY
PLW
RUF
RY
SND
SLR
SNW
BERM
DRFT

TWY
WSR
YYY

Braking action fair
Braking action good
Braking action nil
Braking action poor
Chemicals applied on runway
Closed
Frozen
Ice on runway
Inch(es)
Light, or lighted
Loose snow on runway
Men and equipment working
A runway friction measuring ratio
Obscured
Over
Packed snow on runway
Packed or compacted snow/ice on runway
Patchy
Plowed
Rough
Runway
Sand or sanded
Slush on runway
Snow
Snowbank contains earth/gravel (AR only)
Snowbanks drifted  by wind
Snowbanks, plowed
Taxlway
Wet snow on runway
(location identifier)

ETphUtiOn An airport’s  SOCKI  ft (24 km) runway has been plowed its entire lengtb but for only pert of its
wdtb. It has reopened for traffic  until It een be clased  for further  mow removal, but the plowed peruon  has
patches of snow end the  edge lights on the eastern fourth of the  runway  are completely obsemed by mow

Expla~ttot~  The center100  ft (30 m)ofa150 ft (46 m)wtde runway  has been plowed tts enurelength  but
only a 75 ft. (23 m) wide stnp 5500 ft. (17 km) long bes  been sanded PLW 1s used only If a portton of the
surface has been plowed. When repertmg  bmkmg  aeuon,the  type ofvehtde or amxeft  from wbtch  the report  1s
reed should be gtven
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APPENDIX 2 - TYPICAL SNOW PLAN

The followmg  snow plan provides a gmde for
preparation  of an actural  plan The achzd plan
should be taallored to the umque requirements and
conditions  at the aupon. See paragraph 16 for a tit
of Hems that should be considered  for mclwon  m a
Snow Plan

MUNCH0  AIRPORT

SNOW AND ICE  CONTROL PIAN

1 Responalbllltles  and Sopervision

a. The aqort  manager or his designated
representatwe  is responsible  for the following (mclude
If  possible who IS authorized  to make dectstons and
theu phone numbers)

( 1 )  Determmm g when snow removal or
antt-tcmg  operattons  shall begm Thts wtll be based
on the managers evaluauon  of extsttng field condtnons
and present and forecast weather

( 2 ) Matntattttng a constant check of runway
condlttons durtng snow or tee storms to determIne
presence of snow, la?, or slush and their depth and to
determme  the coeffinent of frtctton by we of our
quahfied  frtctlon  tester

(3) Keepmg  all NAVAID  snow clearance
areas witbm  snow depth hmtts  for the spectfic type
of ghde slope antenna configuration  and notifying the
local attway facthttes (AF)  sector office at 887.0500
tmmedlately  upon engagmg  the snow removal plan

( 4 )  Dissemmatmg  auport mformatlon
through the Nouce  to Armen (NOTAM)  system by
ollmg  887-6532 prior  to commencmg  snow removal
o r  ice control  operauons,  when low frtcuon
measurement readmgs  are recorded, when ridges or
wmdrows  of snow remam  on or adjacent to movement
areas, when any hazard to amzraft  operattons  extsts, or
when condtttons change from those repotted by a
prevtous NOTAM

(5) Infortmng  the atrport traffic control
tower at W-8765, au carrier  operattons  office
(Umted  887-6565,  Delta 887.6546),  and other aupon

users (Joe at 887-1212,  etc.) of the current axport
surface condltlons

b All fixed-base operators wll be responsible
for snow removal and tee control on their destgnated
ramp areas

c AU supervisors  (Le . ,  Chief Mamtenance
Engmeer)  mvolved  m snow removal and ice control
are responsible  for the effictent operation of snow
and tee removal equipment. All equipment must be
inspected by supervtsors to ensure proper operatton
Equtpment  should be pmperly sheltered to ensure
complete, prompt readmess  for use A 72-hour
supply of gasobne and dwsel fuel must be kept on
hand m the event that a prolonged storm occurs
The qotpment  must be lnaptxted  for damage and/or
malntenana?  needs after each snow and ice  removal
event.

2 Vebldea

a All snow removal and tee control vehxles
operating on aircraft movement areas must be
equipped wth a two-way radio  or be under the direct
control of a vehicle so eqmpped  Radios must be
capable of monttormg  the ground control frequency
(or such other frequency awgned by the atrport
traffic contml tower) at all times

b All outslde contractors employed for snow
and tee control operations  (currently Brittany
Constructton)  wtll b e  sublect t o  a l l  a u p o r t
regulations They wtll operate under the supervmon
of the axport manager or hts representattve  and get
clearance from the atrport traffic control tower prror
to entermg  movement areas At no ttme wll
contractors be.  permitted  to operate equpment beyond
the brmts  of the ramp areas wtthout bemg  cleared by
the appropriate  authorttis  and without bemg
accompanted  by a radto-equpped  vehicle All vehxles
must be equipped  wtb the necessary hghts and
warntng  stgnals for mght operanon  m accordance wtth
AC 150/52X-5,  Patnttng, Markmg  and Ltghttng of
Vehicles  Used on an Atrport

c The followmg  atrport~wned  eqmpment  and
authorized  operators ~111  be utdtzed  for snow and xx
control on movement areas

Vehicle No Type PlOW operator Home Phone
1 4x4 Truck 14 ft Blade J DO0 123-4567
2 4x2 Truck Rotary R Jones 999-0001
3 (list  continues)
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Another passiblllty  Is to hst penoonel and equipment
separately so that there is more flexiblUty  and
effiaeoq--ths  16 a function of aqort  size and
organization.  Reference may be made to a list of
current  personnel kept in spenfic location at arrport.

d. Brittany Constructloo  Company is the
contractor for pmwding  equipment aad trained
personnel for emergency snow removal operations on
an as-needed basts. Equipment atible Born the
contractor three gradem,  two front-end loaders, and
four 4x4 tracks eqmpped  with 12-ft.  (3 7 m) reversible
plows Tbe contractor will finnlsb drtverikqwators
and all maintettance  support

Contacts with Brtttany  Constmctioo  Company

Day 222-1492
Night 111-1895  (Sam Foreman)

Requests for contractor support must be approved by
the airport manager (Jim) or lus reprgeotatrve
(operanoos  officer)

3 Snw  Removal Operptiona

The followlag  prmc~ples regardlog  snow removal shall
be  adhered to lo mamtabnng  safe operating
conditions on atrpon  movernerd  area9

Drifted  or windrowd snow wdl be removed
mmpletely and promptly from runway, taxway,  and
ramp surfacea.

lo the event of heavy snow accumulatton,  the height
of snowbanks alongside usable runway, tam-y,  and
ramp surfaces must be such that (1) all awxaft
propellers,  engine pods, rotors  and wingups a011  clear
each snowdrift and snoMank when the. aucmft’s
landing gear traverses any fall-strength portion of the
movement area, and (2) the pernussible  snow hetghts
of ghde slope clearance  areas are mamtamed

lo the event that the snow removal crew is unable to
comply promptly wtth the requtremeots  stated above,
the atrpott  manager or his repreaentatwe  wll utlliz
the Notm to Airmen system to dcxznbe  the
conditions  and will pmmptly not@ the atr carrier
operations  off&s, atrport  control tower, and other
auport  users.

a. Snow removal operations  are to commence
when snow begms  to accumulate oa the movement
surface. The runway will be closed for atrcraft  use tf
it has more than l/Z tnch (1.3 cm) of slush or 2 inches
(5 1 an) of dry snow.

ionm

b  ‘Ihe active ranway, amoaated  parallel
tadway, and tadways mdg the aawe ronway to
the parking ramp are designated Priority 1 Tlus wfil
osually be the shaded areas in figure A2-1 Standard
procedure will cottslst ot=

(1) Dqatching  brooms to maintain the
centerline dear,

(2) Utilizing displacement plows to move
the sow  cast by the brwms along the edge hghts,
and

( 3 ) Dtsplacemeot  plows will be ntthzed  to
create a wmdmw,  and rotary plow will be udllzed to
cast the snow beyond the edge lights

c Snow removal operations  vi111  commence
concurrently on the Airaaft  Rescue  and Firefightmg
(ARFF)  access roads and/or emergency aqort  access
gates, the auaaft parkmg  ramp, and the crasswad
runway and its -ted  tdways  as shaded tn
Egure  1 WMe  work ts progressing on these areas,
the condttioo of the acuve runway wll be moottored
by the crew duet  If continning snowfall reqmres
replowmg,  work  in all other areas will  be suspended
and all neceswy eqmpment  dtvencd  to mamtaining
the acme runway

d hiaxbnum allowable snowbank height ts
defined In the graphtc on the next page
(Figure A2-2)  and should be checked frqoeotly  by
the crew chief Snowbank hetghts should be lower
than ths If  possible

e.  &gas and lighu  should be frequently
checked by the crew chief for vlst%~bty  and should be
cleared as appmpnate

f. Snow removal operations  on the aqort
access roads, auto parkmg  lots, and servxe areas will
recewe  lowest pnonty The equrpment  dedicated to
theu otamteoance  wll be used, but they will be
plowed only after drivers are available Because of the
tmportance  of the safe movement of pawagers  and
wsltors  on the an-port properttes,  access roads,
parkIng  areas, and sidewalks should be properly
plowed and deiced Tlus requires  dtffereot pieces of
eqmpment  and Merent  chemicals than used on
aucraft movement surfaces and will oormaliy be the
reapoasibtity  of tiwxbt~~ mamtenance  crews

2
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b A-RoadssndF%rklngArcna.  Sodnun
chloride  and caldun  chloride are perrmssible  on
automobile roadways  Sand used in these areas may
be treated wth these chemkals to awst III adhering
to the tee fmd  to prevent stmkptles  from freepng
Bndgcs  most receive  special attentton  smce lang
frequenUy  cam 00 those surfaces prior  to the
ad~omng  pavement became  of coolmg  from
underneath.

5 cleanup  AU snow windrows  muSt be removed
as won  as possible after a storm enda  Sand arlll be
removed from rnmvajs  BE soon as the surface 1s dry
and braking  aaion has been restored The crew chief
and/or operations staff wdI ensure that thh is done
‘The airfield should be checked for broken or damaged
lrgbts and signs and repairs  should bc made.

NOTE It is usefd  to append ltsts of personnel wnh
their phone numbers, maps showing routing of
equipment teams, radio  frequendes  or channels
assigned to snow and tee control eqmpment,  and
other special local CondHmns affectmg  operations.

& The glide slope snow clearance area for the
‘capture-cffcct’  antenna configuraUorI sboti  be
evaluated  by  the. cxcw  chief and cleared as shown on
figure AZ-3 Contact should be made  with the auway
factlltm  manager or hm destgnee at 8876532  and the.
air tratlic control tower at 887-8765  bcforc  moving
equipment Into the ground plane arca.

4 Ice cwtrol.  Icing condiuons  - m o s t
frequently at atr temperatures between 28  and 31°F
(-2 and PC),  though there have been instances as low
BS  5°F (-15°C) and as high as 40°F (4 4°C) Frequent
contaa should be made by operations staff with the
National Weather Service or the contract  weather
service when the au temperature  falls in the mmt
probable ldng range Runway sensors which are
monitored by opcrauons  tit011  employee3 arc
important tools  In determIning  when icing mnd~tlons
may occur

a.  Runways, Taxhvays and Ramps It is the
policy of this airport to apply X-TV liquid delang
chemical meeting SAE sped5caUon  Ah%S  1426A to
all prior@ 1 movement areas as soon as the
pavement surfaces  become wet and the temperature
is close to 32°F (U’C)  as an anti-idng treatment In
the event that KJZ forms on movement areas, the
standard procedure wdl be to apply pnlled (solid)
ma at the rate of 0 1 lb@ (49 kg/m’  ) when the
temperature h above 2CPF  (-67°C)  and sand wetted
with  X-7V at temperatures below thL9.  Absolotelv  nq
chloride  salts or other corrmlve chemicals are to be
Jlsed on aircraft movement areas
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Figure  AZ-1 Prlorlty  Areas for Snow Control at Muncho  Anport
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NOTE Figure  AZ-3 may  take precedence near a glide  slope antenna.
Other glide  slope antenna confquratmns  exist  that restrict
the height  of snow even mere  than this  example.

. . .
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Shanks  ia  this .re.
should  be lest  chm  2 ’

Glide Slope Antema
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NOTE 1. A Sideband  Reference GS requires less than
6 inches  in the GS snow  clearance area.

NOTE 2. Snowbank hexghts  defined ~n figure  A2-2
must also be met.

Figure  A2-3  Snow Crltlcal  Areas to he Kept  Clear of Snow Accmulatlon

6
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APPENDIX 3 - SNOW AND ICE CONTROL AS A MATERIALS
HANDLING PROBLEM

1 InbodnctIon Snow and tee have many unique
properttea  which dkttttgutsh them from other
materials commonly handled by me&mired mobile
cqutpmenr l?arthmng  equipment for example,  is
generally not well-adapted to handhng snow because
the properties of snow are so dtfferent  from earth
and other mtnerals  for which  thrs equtpment  was
dcsigrmd  ‘l&tcal of these properttes  is us umque
denslty, hardness, thermal tnstabtllty, cohesiveness,
and metamorphism  (age hardenlng)  of snow under
varying wulter condltlona

2. Snow Snow IS a porous, permeable aggregate
of ice grams whtch can be prcdonunantly  smgle
crystals or a close groupmg  of several crystals The
pores of cold. dry snow are filled wtth an and water
vapor In wet snow the grams  are coated wtth hqutd
water

a Den&y  Tim 18 the mass per umt volume,
a measure of how much material there IS in a gtven
volume. Values  range from very low 3 Ib/frr
(50 kghn3) for low denstty, new snow) to about
37 Ib/ftr (6CXl  kg/mj) Old snow whtch has not been
compacted by vehicles or other loads normally wtU
not exceed a denstty of 2.5 lb@ (400  kg/m’) When
density exceeds SO  lbs/ft’ (SW  kg&),  the an p”sages
become dk?contmuous and the material becomes
tmpermeable,  b y  conventton, i t  kr  called i c e
Uncompacted  snow has httle  beartng capaaty,  so
wheels readily  smk  tnto tt and encounter rolhng
reststance. Snow mcr- tn denstty etther by
deformation such as traftickmg  or by a natural agtng
process (see paragraph e below) Denstty ts measured
by wetghmg  a sample of known volume Though
earth wU compact to some extent, tts denstty on
handhng wtU  increase only a few percent. In contrast,
snow WU  easily tncrease m density over 80  percent
durmg  plowmg  or trafficking

b Hardness Hardness or strength depends
on the grain structure and temperature. Oram
structure, m turn, is dependent on the denstty of the
snow and the degree of bondmg  between adjacent
gram.%  Snow when it first falls is cohestonless, t.e,
tndtvtdual grains do not sttck to one another, but
bonds qutckly form and grow at gram mntacts As
the temperature of the snow approaches the meltmg
pant,  32°F (WC), hquid water begtns to coat the
snow grams and though denstty rematm  the same, the
strength will deaease  Conversely, the strength or
hardness  wtU lacr-  as  temperature drops Hard
snow 1s dtfUcnlt to penetrate wtth a bucket or a blade

plow or to dnaggregate  wtth a rotary plow Typtcal
values for unamUned  compressive strength of
well-bonded snow range from less than 1 lbfit
(&S9  kPa) for new snow wrth denstty of 62 lb/ft’
(100  kgIm3)  to 30  IbAn’ (207  kPa) for well-bonded
snow wtth denstty of 25 Ib/frr (4Kl  kg/mr) Hardness
IS somettmcs  determined by measurtng  the reststance
to penetration However, stnce a very good
correlatton  exrsu  between comprcsstve  strength and
dens@ for cold snow, determmatton  of the densny
may suffice to indicate the snow hardness In
contrast, the strength of dry, frozen ground 1s httle
dtfferent from thawed ground It IS only when sod
contains water that the strength mcr- upon
freezing, and dependtng upon the me content, it wtll
be much hke  hard, compacted snow or tee tn tts
strength

c Thermal Instabithy Snow exists at
temperatures retattvely  close to its melMg  pomt
Most snow properttcs  are dependent on the
temperature Strength, for example,  wtU  decrease
raptdly  when temperature approaches 32°F (CPC) and
will mcrcase,  though at a slower rate, as temperature
Ls lowered. Tbe thermal fnstabtbty of snow ts
parttcukuly  tmportant In the case of metamorphtsm
(see paragraph e below)

d Cohesiveness Indrvldual snow grams wrll
bond to one another to form a consolidated mass
Although cold, dry snow when buttally deposlted wtU
tack coheston, the age hardening process wtll put&y
lead to bond formation and nxxastng  cohesion (see
next paragraph) Fme  parnclcs  of snow produced by
a rotary snowplow wtll adhere to each other on
contact and tend to clog cutttng and blowmg
equtpment

e Metamorphtam Metamorphism 1s also
called  age hardemng.  ‘fhe structure of a snow mars
is contmuaUy  changtng by migration of water vapor
from small to large grains. The number and extent
of grant bonds increases  wtth tune even in an
uncompacted  mass, and, as a consequence, the denstty
and, hence, the strength increases The rate of change
IS mcreased  when a natural snow cover 1s dtsturbed by
wtnd dnftmg or by mechamcal  agttation  such as
plowmg,  m etther case, the snow ls broken mto
smaller fragments, increastng the surface area  and the
potenttal  for a greater number of gram contacts The
mcrease  m strength or hardness can be very raptd
followtttg plowtng, parttculariy  after blowmg  wtth a
rotary snowplow Only 2 or 3 hours after plowutg,

1’
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snow may requtre three tnnes the amount of work to
reprocess 0 For this reason, It 1s advisable to clear
snow  to 1t.s  final location  as promptly as posstble 111
order to mlnunue the amount of work mvolved

3 I c e  Ordmary me 1s a  sohd  form  o f  w a t e r
conslstmg  of a charactensttc  hexagonal symmetry  of
the water molecules Its strength and shppenness
dtstmgutsh  tt from snow both in the actton of rubber
ores traffickmg  a” mecovered  pavement and m the
effort ~“volved  10 us removal

a Methods of Formation There are four
common methods by whtch me.  wdl  fornr  on a
surface (1) radlatto”  coohng,  (2) freezmg  of cold
rat”, (3) freezethaw  of compacted snow, and (4)
freezmg  of ponded or melt water

( 1 )  Radlatton  Cooling A n y  b o d y  wtll
radiate energy to another body havmg  a lower
temperature Pavement exposed to the mght  sky wrll
radtate energy to that nearly perfect blackbody, and d
the heat IS  not replaced as rapidly  as tt ts  lost, coohug
will result Pavement temperature can drop below
freevng  eve” when the air temperature IS  above
freeztng Water vapor I”  the au depostts on the cold
surface and freezes, the rate and quanttty depending
on the amount of motature  tn the atr and the rate at
whtch the heats of condensation and fuusron  of the
water vapor are dissipated. The roe forms  ut  drscrete
particles and may  not cover the pavement completely
Bondmg 1s generally not very strong smce  parttcle
contact area ts  small eve” when the pavement 1s
completely covered, and therefore removal 1s not
duiicult A ten” applied to thrs  type of me IS  surface
hoar, or more commonly ‘hoarhost” 0 ”  l3cxasIO”
dew wtll  form, then freeze, because of us greater area
of contact, bondmg vmll be very strong Smce  the
layer of me so fommd  wdl  be very thm and nearly
mvtstble,  It ts  sometimes called “black me”  Clouds
or fog wdl  usually prevent cooling of pavement by
outgomg radratton

(2) Freerlug  of Cold Rain  Freevng  rat”
IS  one of the most common methods of tee formatto”
and one of the most dtfficult to remove If the
pavement 1s at or below 32°F (UC), ram falltng on It
may freeze, dependmg on a number of factors
Condltlons  favormg  fonnatton  of so-called glare me or
glare, a homogeneous clear tee cover, are a slow rate
of freermg,  large droplet srze,  hrgh  precrpuatto”  rate,
and no more than a shght  degree of supercoohng
The ram has an opportumty  to flow over the surface
before freermg,  fornung a smooth, trghtly bonded
cover Glaze usually forms  at au  temperatures
between 27 and 32°F (-3 to (PC),  though some cases
have been reported as low as -5°F (-UPC) or as hrgh
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as 37°F (3°C) Because of us mtmtate contact wrth
the pavement, glare me ts  dtflicult  to remove by
mechantcal  means

(3) Freeze-thaw of Compacted suuw  At
low temperatures COmpaChOn  of cold dry snow by
passage of wheels wtll  not cause a strong bond to
develop between snow and pavement However, d
the snow has a htgh  water content or some melting
takes place and the temperature subsequently drops,
a bond as strong as that of glare toe can develop

(4) FreezIng of Ponded or Melt Water
These are cmnmonly called rcmgs  (or “glaners”  in
some regrons)  Though the ten” was ortgmally
bmrted  to me formed  from groundwater flowing onto
a pavement, by extension It  appltes to watekhfursom;;;
source other than duectly  from rat” ,
water rcaultmg  from poor dramage or water
unpounded by snow wmdrows  can cause tnngs Thu
type of tee 1s usually well bonded to the pavement
and, m addttton,  its thmkness  may exceed that of the
other types described  above llus 1s the easteat  kind
of me  to a-fold,  proper mamtenance practtces  wdl
prevent aaxmulatron  of water leadmg to tctngs

b Adhesion to Surfaces The bond between
ice  and pavement when tt IS  well developed wdl
exceed the tensde strength of me, and, therefore, when
mechanical removal 1s attempted, fatlure  ~111 occur
etther  anthut the roe or 111  the pavement “self

Density Bubble-free me has a densny  of
57 lb/et’  (917 kghnj), though by conventron  compacted
snow whtch has become Impermeable (there are no
connected am passages) is called tee Tlus occurs at a
denstty  of about 50 lb&  (800  kg/m3)  Ice anslng
from compacted snow wdl  not ordmanly  denslfy
beyond thts value

d . Strength. Ultimate strengths of ice at 23°F
(-5°C) are as follows

Tension 1 5  kgf/cma  2 1 0  lbf/it?
C o m p r e s s i o n  3 5 500
Shear 7 100
Flexure 17 240

(bending)

Ice LO the vrcnuty  of the meltmg pomt has eve” lower
flexural  ngtdtty  and, therefore, wdl  not be fractured
when a ore rolls over a” me-covered pavement Ice.
becomes bottle wrth  tncreastng  ngtduy at low
temperatures (below 20”% (-6 7°C)) The bond strength
also tncreases  as the temperature decreases

.
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4 Slosh.  Wet snow has Uqmd water coatmg  tbe
grams. Wet snow is ally deformed smce the grams
are lubricated and sbde easdy past one another  If
the depart  is freely dramed,  no excess water beyond
that wetting tbe surface of each gram wfl be. presenr
If, however, the snow hes on an  Impermeable surface
such as a pavement, water may not drain freely from
It. When the amount of exws  water reaches  about
15 percent  (I e, the amount m excess of the freely
dramed  state), a wcow state ts reached and the mass
WU  splash and flow bke  a tick bqmd. Upon
impactmg  a surface, suc4 as the landmg  gear or
underside of an awraft,  the excess water wll dram
and the snow wll compact and frequently bond to the
surtke  Slush on a runway is a hazard because (1) It
greatly mcrascs  drag duMg tbe take-off roll, (2) it
reduces duechonal  control to a great atent,  and (3)
It deaeascs  brakutg  effectweness It can be removed
by use of displacement  plow which are preferably
fitted wth rubber  or polymer cuttmg  edges (see
pamgrapb  3)

3
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APPENDIX 4 - INTERIM SPECIFICATION FOR CMA/MCA

The sponsor of a certified  auport may not USC  a
cMA/MCA  deidnglantl-zmg  chemical unless the
cheoUad  meets  t h e  interim specitkahon  o f  this
appendix Although this appendix usea the term
“vendor’, the appendn  does not create directly  any
obligations on vendors l%e  append=  is written to
asset  the airport sponsor ID acquiring  theae chemicals
by providing the sponsor wth speclacaaons  that can
be readily attached to a procurement  contract.

1

1 1 Form.  Thu mterlm speettication  covers a
cheoucrd deiangkntt-idng  chenucal in the form of a
sohd

1 2 &4Dolicatlog Primarily  for use m
deidngkttl-icmg  airaaft  maneuvering areas, such as
airport  aprons, runways, and taxiways, but not ahmaft.

1 .3 prewtt10os llus product 18 a stable,
relatively nontoxLc c4emical  as desamed  by the
Matend Safety Data Sheet of paragraph 4.51
However, the purchaser should take neceuwy
precautionary measures to ensure the health and
safety of all personnel involved with the product For
example, avotd product contact wth eyes and skin and
prolonged breathmg  of produd dust.

2 ApPLlCABLE  DOCUMENTS The below
referenced publications. Aerospce Material
Spuicatioos  (AMS)  and the American Pubhc  Health
A.wmtloo  (APHA),  form a part of th1.5  spenfication
to the extent smed herem The latest LFsues  shall
am@

AMS 1426A  - DeidngIAntl-lcmg  Fluid
- Runwa;and  Tanlways

b AMS 1730A - Urea Product, Shotted.

APHA - Standard
Examma&  of Water and Wastewater

Methods for

3 TECHNICAL REQUIREMFNTS

3 1 f.3muos1t10q The product  shall be a
calaum magnesrum acetate product compl$ng wth
the following chemical reqmrement The level of
soluble chloride shall be no greater than 250  ppm,
detertmned  in acw’daoce  wtth either Method 112A
of APHA Standard Methods for Examlnatlon  of
Water and Wastewater or wtth a recogmxed  analytical
practice.

311 ShaU  b e  reported  a n d  determmedMoktur~
m accordance wth American  Society for Testmg  and
MaterlalsASTME203

312 Insolubles  Level in Aauwus Solnhoq  The
level of product mwlubled  in a 10 percent  by wet&t
soludonbf  product m ASTM  Dll&, ‘Qpe  fi wajer
shall not exceed 0 S percent as determined 10  3 121

3121 Thirty graols  of prcxlua diluted to 200 ml
shall be freshIy made, and matotakd  at 37°C (1OO’FJ
anth a@tatlon for 1 hour hlor to tiltermg, the
soluhon  should be allowed to cool to room
temperature The insoluble matter shall be collected
wth the ald of a vacuum-Ilkring  apparatus conslstmg
of a water tap filter pump, a 2@30  ml Brlenmeyer
flask, a size 4 (126 millimeter ID) Buchner funnel,
and a ptece of 126 ceotuneter  diameter (126 mm)
Whatman  No S filter paper, or equhnleot.  The tilter
paper shall be dried  at 60°C (140°F)  for 3 minutes  m
a grawy convection oven, cooled for 3 mmutes  in a
dwaator,  and weIghed to the nearest 01 mg. The
filter paper shall be placed m the Buchner funnel so
that its clrcumfereoce  coinades  with the Elter paper
wetted with approximately  10 cc  of dtstilled  water 10
order to secure it properly III place The test sample
shall be rmsed  wth 2S cc of drstllled  water from a
wash bottle, and the rinse transferred to the funnel,
ensuring that any remammg  msoluble matter is
completely transferred with the rmse.  When all the
mmal liquid and the rinse have been transferred
through the filter, the stdca of the funnel shall be
washed with 25 oz  of dtstilled  mter  from a wash
bottle and the rinse allowed to filter The vacuum
of the flask shall be reheved and the filter paper
removed from the funnel The filter paper shall be
dried  for 1 hour at 60°C (14VF)  m a gravity
coovecuon oven, cooled for 3 minutes in a desiccator,
and weighed to the nearest 01 mg. The percent
insolubles  (INS percent) shall be calculated as follows

weI*  d cmple

Care shall be exercised throughout the final drying
and welghmg  cycle to mamtain  the flat surface of the
tilter paper m a horizontal position in order that no
insQloblea an11 b e  1mFt Insoluble matter
determmations  shall be made on a mimmum of two
samples

32 $ohd  Particle Shaw Report the shape of
the product
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33 RutectIc  Pomt SbaII  not be higher than -
23°C (-lo”F),  determined In acaudance  with
ASTM D 1177

34 prouerueaThe p r o d u c t  shah c o n f o r m  t o
the foIIowmg  rcqurrements,  and performed tests shaU
be m aaordanm  with speafkd test methcds  on ather
the product suppued or at the spectfied duubon
concentrations  of paragraph 3 4 2

341 Qn Concentrated Product.

3411 Temuerature  Stabthty  In accordance with
AMS 173OA  paragraph 3 211

3 4 12 Storaee  Stabthv I n  accordanQ  WJth
AMS 173OA,  paragraph 3 213, using ASTM FllC4,
Test  Method for  Preparing  Aucraft Ckamng
Compounds, hquld  lype,  Water Base, for Storage
Stabihty Testmg

342 On Diluted Producf  Performed test shah
be at drIuttons of both 5 percent and 15 percent
concentratrons,  u&as  otherwse spwakd I n
ASTM D1193,  T&e IV water

3421 OH  of Aaucous  Solution A 15 percent by
wetght solution of the product m ASTM D1193,
‘Ijpe  IV water shall &btt a pH m the range 70 -
9 5, determuted  In accordance wrth ASTM E70

3 4 22 Residue In accordance wtth AMS 17304
paragraph  3221 .1 ,  except  subsotute  Yvater
ASTM D1193,  Type IV for “methyl ethyl ketone’  as
the rinsmg  agenL

342.3 Effect on Painted and Unuaintcd  Surfares
In accordance mth AMS 1426A  paragraphs 3 28 and- -.
329

3424 Effect on Transnarent PIasttcs In
accordance wth AMS 173OA,  paragraph 3 224

342.5 Corroston  of Metal Surfaces In accordance
wtth all three subparagraphs of AMS 14264
paragraph 3 25, wltb  subparagraph 3 25 1, Umited  to
a ratmg not worse than 2 m accordance with ASTM
PlllO,  Standard Teat Method for Sandwch  Corrcston
Test, and subparagraph 3253 determined m
accordance wnh ASTM Pllll, Corroston  of Low-
Embntthng Cadmmm  Plate  by Aucraft Mamtenance
Chemcah

3426 Hvdroeen  Embnttlement  In accordance
wnh AMS 17304  paragraph 3 223.

3 427 Stress-Corrosion Resistance  of Ttta~
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,$!& In accordance wxh  ASTM P945,  Method A.

343 Pavement Comuattbth~

3 4 . 3  1  a Reststance In acmrdance  with
AMS 14264  paragraph 3 2111, acept  that a 20
percent by weight solution of the deicer/antt-mer  m
tap water, shall be substttuted for c&rum chIonde.
(sectton 7 1 of ASTM C672)

344 Performax The product, used m
accordance wtth manufacturer’s recommendations,
shall prevent ice formation (anti-idng) and remove
normally  accumulated depcetts  of frost and tee
(deidng) from amraft  maneuvering areas

34.5 Q&ty  ProducL  as received by purchaser,
shah be umform,  uncoated, and free from forergn
materials  detrimental to usage of the product

4 QUALITY ASSURANCE PROVISIONS

4 1 Resuonsibthtv  for Insuectton  The vendor
of the product shah suppIy all samples for vendor’s
teats and shall be  reaponstble  for performmg  ah
required  tests ResuIu  of such teats shall be reported
to the purchaser as reqmred  by sectron 4.5 Purchaser
resetves the nght to sample and to perform any
contirmatory  testmg  deemed nccesmry  to ensure that
the product conforms to the roqutrements  of tbta
mtertm  specttication

42 CkS.MkahOn  of Tests

421 Acceotance  Tests Tests to determme
conformance to reqmrements  for composttton  (3 l),
pH (3 4 21),  total immersion  test of ordy  AM.9 4049
ahmmum  alloy - corrosion  of metal surfaces (3 4 25).
hydrogen embnttlement (3426)  and effect on
transparent pIasuca (3 424).  are clawficd as
acceptance tests and shah be performed on each lot.

422 Penodk Teats Teats t o  determute
conformance to reqmrements  for euteutc pomt (3 3),
temperature stabthty (3 4 1 l), effect on painted and
unpainted surfaces (3423),  residue (34.22),
axrchuon  of metal  surfaces except the total mtmerslon
test for AMS 4049 ahumnum alloy (3 4 25)  scahng
r&stance ( 3 4 3  1).  strcss-corroston  reststance o f
utanmm alloys (34 27),  and dehvery  containers
(521) are c&wtied  as pertcdx t&s  and shall be
performed at a frequency selected by the vendor
unIes3 frequency of testtng IS spec&d by purchaser
In aII  case, penod~c tests must be performed at least
once every 3 yeara

423 Preuroductron  Tests Tests to determine

0

l

0
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of Uus spedficatton ‘INs  report shall Include the
purchase. order  number, manufaaureZs Identication,
lot number, quantity, and produu designshon  (CMA
or MCA)

cOttfO”llNtCe t o  a u  teChNd  rqutrements  o f  this
speclacatton  are chwfied  as preproduction  tests and
shaU be performed prior  to or on the initial shpment
of the product to a purchaser, when a change m
mgrtient$ processing, or both requires  reapprowl  as
m 44.2, and when purchaser deems oon6rmatory
testing to be required

43 m Shall be in accordance with all
apphcable requuements  of ASM  D156S  and hiilmuy
Standard MIL-STD-105,  Level S-2 A lot shall con.%9
of all the product produced in one continuous
manufacturing operation  from the same lots of raw
mater&  and presented for vendor’s mspection  at one
time. In the event the process is a batch operatmn
(see 43 l), each batch shall oxtsutute a loL

431 A batch Is defined BS the quanuty  of
mater&  wbtch has been manufactured by some umt
chenucal process or subjected to some  physical nuxmg
operation mtended  to make the tInal product
s”bstanttauy  “Nform.

432 When a statt.sttCal  samplmg  plan and
acceptance quality level (AQL) have been agreed
upon by purchaser and vendors, sampling shall be III
accordance mth such plan in lieu of samphng  as in
4.3, and the report spectfled m 45  shall state that
such plan was used.

44 Aunroval

441 Sample product shall be approved by
purchaser before the product for produdron  use 1s
supphed, unless such approval IS watved by purchaser
Results of testS  on product produaton  shall be
essenttally equivalent to those on the approved
Sample.

442 Vendor shall use mgredlents,  manutiurmg
procedures, and methods of mspeaton  on production
product which  are wentmlly  tbe same as those used
on the approved sample product If necessary to
make any change in ingw&ents  or m manufaciurmg
procedures, vendor shall subnut for reapproval  a
statement of the proposed changes m materials
processmg, or both and, when requested, product
sample. Productton  product made by the revxd
procedure shall not be shipped prior  to recetpt of
reappro-&

45 a The vendor of the produa shall
furmsh  wtth each shipment a report certlrylng  the
results of tests to determme  conformance to the
acceptance teat rqmrements  and, when performed,
to the per&x teat requirements and statmg  that the
product confornw to the other tech&al  requirements

451 Material  Safetv D a t a  Sheet  A  mater&
safetv data sheet fMSDS1 conformma  to AM.5  2825,
Mat&al Safety cata  Sitee~or  equialen& shall be
supphed to each purchaser prior to, or concurrent
wth, the report of preproduaion test results or If
preprcductron  testmg  1s waived by purchaser,
concurrent with the first shipment of product for
produaion use Each request for modification  of
produa formulatmn shall be accompamed  by a rewed
data sheet for the proposed formulation.

46 P ohnne  and Retestinn, If any sample
used m theYEve  tests fails to meet the specuied
rqutrements,  dispos~uon of the product may be based
on the results of testmg  three addttional  samples for
each onginal nonconforming sample Failure of any
retest sample to meet the speaFied reqmrements  shall
be cause for reJectIon of the product represented and
no addluonal  testmg  shall be penrutted.  Results of
aU tests shall be reported

5 PRFPARA’ITON  FOR  DELIVERY

5 1 Jdenhficatlon Each contamer  shall be
legbly marked wtb not less than vendor’s
identdicauon, purchase order number, lot or batch
number, quanuty, and product designanon  (ChM or
MCA)

52 packaamg

5.21 The product shall be packed m contamers
of a type and size agreed upon by purchaser and
vendor or dehvered III bulk Contamers  wed  for
dehvery to purchaser shall be thoroughly cleaned and
emptted  of any foretgn particles or materials

522 Contamers  of the product shall be prepared
for shipment m accordance wtth commeraal  practice
and in comphance  wth apphcable rules and
regulauons p-xtammg  to the handUng, packmg,  and
transportauon  of the product to ensure carrier
acceptance and safe dehvery Packmg shall conform
to carrier rules and regulauons applicable to the
mode of transportauon

6 ACKNOWLEDGMENT A vendor shall
mentton  tins adwsory  nrcular, and appends 4, in all
quotations  and when acknowledgmg  purchase orders



I REJECTIONS Product not canformin~  to
this interim specttication  o r  t o  mcdtficatiotts
authorized  by purchaser wll be sub&U to rejedon

8 DIMENSIONS AND PROPERTIB
Inch/pound utttts and the Celstus temperatures are
primary  umts. For information, SI umts  and the
Fahrenhett  temperatures are approxmtate  eqwalenu
of the pntnary  umts.

lo/L91
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APPENDIX 5 - FAA-APPROVED MANUFACTURERS
OF FRICTION EQUIPMENT

CONTINUOUS FRICTION MEASURING EQUIPMENT

MANUFACTURER/SALES REPRESENTATIVE

K. J. LAW ENGINEERS, INC.
President
Transportation Testing Equipment Divisiol
42300 West Nine Mile  Road
Novi, Michigan 48375-4103
FAX (313) 347-3343 (W saoo)
(313) 347-3300 RUNWAY FRICTION TESTER

BISON INSTRUMENTS, INC.
President
5708 West 36th Street
MinneaDolis.  Minnesota 55416
FAX (6i2)  926-0745
(612) 926-1846 MU METER (Hark 4)

AIRPORT EQUIPMENT COMPANY AB
President- (H) 46 (758) 51589
Post Office Box 20079
BROMMA, SWEDEN S-161 20
(8)-29 5070 (0) BKIDWMBTER  (BV-11)

AIRPORT TECHNOLOGY USA
President
6 Landmark Suuare
Suite 400 -
Stamford, Connecticut 06901
FAX (203) 378-0501 (Mark 2)
(203) 359-5730 BURFACE  FRICTION TESTEI

DECELEROMETER FRICTION EQUIPMENT

I MANUFACTURER/SALES REPRESENTATIVE

1 BOWMONK  SALES
President
50 Tiffleld  Road
UNIT #lO
Scarborouah.  Ontario

I CANADA Ml+  5B7
FAX (416) 609-0827
(416) 609-0858 BOWMONK  DECELEROMETER

I TAPLEY SALES (CANADA)
P r e s i d e n t
100 Palmer Circle
R.R. No. 2
Bolton,  Ontario
CANADA L7E 5R8
FAX (416) 231-9121
(416) 880-0858 TAPLEY DECELEROMETER
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APPENDIX 6 - PERFORMANCE STANDARDS FOR DECELEROMETERS

1 Scope.  llus appendm describes the procedures
for estabhshmg  the rehabtity,  performance, and
wmstency  of decelerometers

2 Certificattoa  (Genenll) l-he manufaaurer wu
certlry  t h a t the e1aI0mc  o r mechatucal
decelerometers

a.  Are portable, rugged, and rehable.

b Are capable of belog fitted to vehicles
quahfied  by the requirements gwen m lhls
speaficatron Mmmtal  vehxle  modUicatmns  will be
necessary to accommodate the mountmg  plates and
electnd wnnect~ons. Vehicles  a r e  quahfied
accordmg  to their sue, bralung  and susp-xwon  system,
shock absorber capablhties,  and ure performance
The velucle  shall

( 1 ) Be either large sedans, station wagons,
mtermedlate  or lull we automobiles, or utlhty and
passengercargo  trucks Vehcles can be powered by
either front-wheel, rear-wheel, or four-wheel drive

( 2 ) Be equipped  mtb either standard disc
and/or drum brakes as long as they are mamtamed
aaardrng t o the manufacturer’s performance
requrements They can also quahfy If  they have a
smgle sensor ABS (antt-lock  brakmg  system) mstalled
on the rear axle

( 3 )  Be ewpped wth heavyduty
suspension and shock absorbers to muumue  the
rockmg  or patching motion  dung the apphcatmn  of
brakes The we@  should be dlstnbuted  equally to
the front and rear axle of the vehicle Ballast can be
added to achieve and mamtam  Uus dlstnbutlon.

(4) Have tires  made from the same
conwwtion,  camposltton,  and uead  configurauon
Inflauon  pressure shall be maultamed  accordmg  to
the vehicle manufacturer’s spenficauons When tread
wear 1s excewve  on any one ure  on the vehicle
and/or exceeds 75 percent of the ongmal tread, all
four tires  on the vehicle shall be replaced wth new
ures

c Shall be capable of measurmg  the
decelerauon  of the vehicle from speeds greater than
or equal to 15 mph (24 km/h) to an accuracy of
+omg

d Shall  be capable of providmg  deceleranon
mlues upon request of the operator

e Shall  be capable of consistently repeating
fncnon averages throughout the fnctlon range on aU
type8  of compacted snow and/or wxnvered  runway
pavement surt%es.

f Shall  not be affected by changes m vehxle
v&cay

g Shall not be affected by change m personnel
or their performance in brakeapplred  decelerations

h Shall be capable of providmg  the vehxle
operator wnh a readdy wslble  deceleration  readmg

I. Shall be capable of provldmg  the
deceleration  values m recorded order enabbng the
average fncuon value for any length of runway to be
either electromcally  or manualiy calculated.

1 Shall be capable of prowlmg average
deceleration  values for touchdown, mldpomt,  and
roUout zones of the runway and the average frxuon
value for the entue runway tested These averages
shall be automatically calculated by the
decelerometers, thus ehmmatmg  potential  human
error when calculated manually

3 CextMcation  (electronic  only) The manufacturer
wtU  cerufy  that the elenromc decelerometer

a Shall  be capable of storing a mmunum of
21 deceleration values wa the Internal  mlcroprocwor
memory

b Shall be capable of providing a hard copy
pnntout of stored deceleration  values at the end of
t h e  testmg  per&. The prmtout wll record a
mmlmum of

(1) Provldmg  the date

(2) Prowdmg  the tune

(3) Prowdmg  the runway deslgnatlon or
headmg



c. Shall be capable of provtdhg further
mfoMation, wbkh  may be recorded at the
manufacturers dlscreuon,  ag,, make of decehometer,
ambient/pavement temperature, airport name and
locatton, and operator idenUticatioa

4 Dedemmeter  Clhlbratloo.  ‘Ihe decelemmeter
shall be calibrated  by the manufacturer before
shipping to the airport autbonty  The mmttictttrer
shall provide the auport authority wtth a certtftcate  of
caliiration,  mcludhg  test results of the calibration.
The manufacturer shall prowde  a 1 year warranty for
the deoelemmeter.

The docelerometex  shall be returned to the
manufacturer for uwking  and realiiratton  every
2years.

llte manufacturer shall provtde the
kpo~%?%ty  vatb tramutg  manuals and/or videos
of all relevant data concerning frtction  measurmg
recording and reportmg,  includmg

a. An Outhe Of the pMdpla  hOlti  in the
opemtton  of the decelerometer-type fnctlon mcasortttg
demce.

b. Coptes of pertment adwwty  circulars

c Procedures for reportmg results of the
6icUon  testa in NOTAh format.



1  1  TIME
DATE
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-

RUNWAY- CONTAMINANT REMOVALTAXIWAY DESCRIPTION OF SURFACE CONDITION
DESIGNATOR METNOO(S) EMPLOYED TIME

MEASURING DFJVICB

Figure 2-l Runway Friction .Survey  Record
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16 cLEKRANcJz PRIORITIES Sl”ce  all mrcraft
movement surfaces cannot be cleared simultaneously,
the most cnucal areas should be attended to tirst wth
other areas taken care of m then order of
importance Auport  operators should tdentlfy and
prlorltlze  all areas to be cleared of snow and nx
based on safety requuements,  fbght  schedules, and
operational  rout=  of traffic Priority 1 area.9  normally
mclude the primary mstrument runway, 1tv prmapal
taxways and h@-speed  turnoffa,  des@nated  ramp
areas, emergency roads or firefighters’  access routes,
and NAVAlD’s  (see subparagraph log) for the active
mstrument runway(s) Prlorlty 2 areas generally
mclude secondary runways  and taxiways,  other
NAVAID’s, and ramp areas not otherwse  clawtied
Prlorny 3 areas may mclude refuehng areas and
perimeter  roads The face of all signs  and all tunway
hghts  should be kept clear of snow at all tnnes,  and
they should be checked frequently durmg  the snow
removal operano”  to ensure that they are both
cleared of snow and operatIona Roads to the
passenger terrmnal should be consldertxi  m a separate
category smce  different equtpment  and techmques may
be employed and brnely access and departure by the
pubhc rather than operational  safety 1s the oblectwe

17 CLEARANCE TIMES. The number of pwea
of eqmpment  normally reqmred to accomphsh  the
clearance prlorltles  outhned  m paragraph 16 can  be
deternuned b a s e d  o n mdlvldual  equrpment
perlormance speclticatlons  For example, the speed
of operauo”  of a snow removal team 1s generally
controlled by the capacity  and speed of the rotary
plows awgned  to It Once the number and type of
rotary plows are determmcd, the number of
displacement plows, brooms, etc , can be deternun&

a Commercial Service Aupnrt.9  Conunercml
servxe mrports  should have suffiaent  eqmpment  to
clear 1 mch  (254 cm) of snow welghmg  up to 25
lb/ft’  (400  kg/m’) from the pnmaty  mstrument
runway, one or two pnnctpal taxways to the ramp
area, emergency or firefighters’  access roads, and
sufficient  ramp area to accornrnodate  antx@ed
alrcraft  operations  wthm  the times shown below If
parallel r u n w a y s  typxally  h a v e  simultaneous
operations  durmg the wmter months, the areas for
both runways  and assoclatcd  prmclpal taxways  should
be Included

annual  o p e r a t i o n s  C l e a r a n c e  time  ( h o u r )

40,000 or more w
10,000-40,000 1
6,000-10,000 l-1/2
6 , 0 0 0  o r  l e s s 2

1 4

b Other than  Commercial Service Airports
All other mrports  should have sufflclent  equipment  to
clear I mch (254 cm) of snow welgbmg  up to 25
lb/f+ (400  kgho’)  from the primary instrument
runway or that runway provldlng the maxlmum  wmd
coverage, the prmnpal  taxway to the ramp area, and
suffiinent  ramp area to accommodate anttclpated
aircraft operauons  wthm  the tmw  shown below

Annual operauons Clearance tune hour)

40,000 or more 2
10,000-40,000 3

6,000-10,000 4
6 , 0 0 0  o r  l e s s 6

18 STORAGE OF ICE CONTROL MATERIALS
Enclosed shelters are recommended for stormg  xe
control mater& Storage of dexmg/ant~-xmg
chenucals  reduces the prospect of product degradatlo”
due to environmental  effects while storage of
abraswes  reduces the potentml for leaclung of
chenucals that lower the abrawe’s  freevng  pomt
Storage prevents abaorptton of mowure  which  “my
freeze the stockpde dunng cold weather Storage also
pernuts preheatmg a” abrastve  prior to apphcatlon
A C  150/5220-lS,  Bmldmgs f o r  S t o r a g e  a n d
Mamtenance of hrport  Snow and Ice Control
Equipment and MaterIala, provides typical  layouts and
other recnmmendauons  for the storage of ice control
matedals

19 EQUIPMENT MAINTENANCE AND
STORAGE Whenever powble,  snow and KX control
eqmpment should be housed I” heated garages dunng
the writer  to prolong the useful hfe  of the eqwpment
and to enable rapId  response to operaclonal needs
Repatr  facdlws  s h o u l d  b e  avatlable  f o r  onsne
eqmpment mamtenance and repaxr  durmg the wmter
season Eqmpment  should be respected  after each
use to deternnne  whether addltlonal  mamtenance or
repair  1s appropriate A C  150/5220-H  prowdes
typnxl layouts and other recommendations  for the
storage of eqmpment

20 RESERVED




